INTRODUCTION
Lightning is an unpredictable natural phenomenon that contributes to the damage of electrical power apparatus and danger to human safety. Furthermore, lightning causes the failure to the power system network especially on distribution line which has lower CFO than the transmission system.
The most important type of lightning is the cloud to ground which gives negative discharge more often than positive discharge to the ground [1, 2] . In addition, the negative discharge gives more value on peak current for the first stroke as compared to the subsequence lightning [3] . Therefore, the negative discharge for the cloud to ground lightning is considered for this paper.
Moreover, the lightning strike to ground is either direct or indirect. Direct lightning strike can causes the back flashover which direct strike to the tower and shielding failure which direct strike to the phase conductor. On the other hand, the indirect lightning strike can cause the induced overvoltage on the power line which indirect strike to the ground or nearby object. Therefore, in this paper, indirect strike is considered.
By considering the indirect strike lightning, the induced voltage that appear in the power line may affected by the lightning channel.
The vertical lightning channel is a common lightning channel that is being used by many researchers. This lightning channel is perpendicular to the ground surface which gives the simplest solution to the researcher to evaluate the lightning induced voltage. However, in reality, the lightning channel is inclined channel which can see on several hundred meters from the ground surface and shows the angle between the lightning channels to the ground surface. Many of the researchers were recorded while the lightning channel was not exactly vertical [4, 5] . The inclined lightning channel will give more effective and accurate result on the induced voltage on the power line which respect to the angle inclination compared to the vertical lightning channel while at least at first few hundred meters of natural lightning channels, they can be simplified by an inclined channel. Thus, the inclined lightning channel is considered in this paper. Golde function [8] [9] [10] , Heidler function [8, 9, 11, 12] , and some modifications on the Heidler function [9, 13] . It should be noted that the step current is used in this study to simplify the field calculations as shown in Fig. 2 StepCurrert However in this paper, the Agrawal model is considered due to the fact that it has a good agreement with the measured value. In addition, this model also can be extended to non perfect ground conductivity effect.
III. RESULTS AND DISCUSSION
In this study, the lightning induced voltage is evaluated for a typical distribution line in Malaysia where the power line specifications are expressed as follow:
1. The length of power line is 1000m.
2. The step length of power line is taken as 10m
3. The radial distance between striking points to power line is SSm.
The conductor radius is O. 7cm
5. The height of the conductor above the ground is l3.4m.
The characteristics impedance of both terminal of the line is 477n
The induced voltage based on the vertical lightning channel and inclined lightning channel have a significant different as shown in Fig. 5 where the striking point is SSm and the channel base current is set on 10kA. degree have at least 12% differences. This result is in good agreement with the ones in [7] and [4] , with the percentage differences of the peak induced voltage are 35 and 25%, respectively. These percentage differences are dependent on the selected method and the value of inclined angle.
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Moreover, Fig. 6 As a result, the peaks of induced voltages due to inclined lightning channel are depend on the electric field components which, as highlighted in [16, 17] and are influenced by the channel angle, observation point angle and also the radial distance.
IV. CONCLUSIONS
In this paper, the lightning induced voltages due to inclined lightning channels are evaluated have successfully been 
